We studied 34 Spanish children with hypomelanosis of Ito. This disease has an incidence of 1 per 1000 new patients consulting a paediatric neurological service, or 1 per 8000-10,000 unselected patients in a children's hospital. About 94% of our patients show noncutaneous abnormalities. Mental retardation (IQ below 70) was present in 64.7%; another 14.7% had an IQ between 70 and 90, usually associated with poor school performance. Four children exhibited autistic behaviour. Seizures of various types were present in 53% of cases. Other skin alterations in addition to the typical hypomelanosis were observed in 38% of our cases: caf6-au-lait spots, angiomatous nevi, nevus marmorata, nevus of Ota, Mongolian blue spot, heterochromia of the iris or hair, and other nonspecific pigmentations. Other associated disorders occur inconsistently and include macrocephaly, microcephaly, h6mihypertrophy, kyphoscoliosis, coarse facial features, genital anomalies, inguinal hernia, congenital heart disease, hypertelorism, and abnormalities of the teeth, feet and eyes. Autosomal dominant inheritance is demonstrated in some but not all cases.
gia in the eighth month in one, and leukorrhea during the first trimester in one. Deliveries had been routine after a gestation of 38-42 weeks in 20 cases; five patients (14.7%) were born at less than 38 weeks, and two (5.9%) were delivered after 42 weeks. Five patients had a birth weight of less than 2500 grams, one of whom was the twin of a child with normal birth weight. Cutaneous lesions of the HI type were observed at the first examination (Figures 1 and 2 ). It was difficult to determine the genetic pattern of the disease in many of our cases. The incidence of cutaneous lesions amongst other members of the family was low. The mother and grandmother of one case and the mother of another showed caf6-au-lait spots. A grandmother of an additional case had hyperpigmented skin. An uncle of one patient had facial hemihypertrophy.
Additional skin lesions associated with HI were observed in 13 cases (38%): cafe-au-lait spots in 3; angiomatous nevus in 1; nevus marmorata in 1; nevus of Ota in 1, persistent Mongolian blue spot in 1; and nonspecific hyperpigmentation in 4 cases. Two patients exhibited heterochromia of the iris. Case 18 of our series had a combination of skin lesions that included venous angioma of one facial cheek, nevus fuscuceruleus of Ota of both sclerae, and large Mongolian spots covering both gluteal regions and almost the entire back.
Associated noncutaneous abnormalities in our series were: macrocephaly (cephalic perimeter greater than 90th percentile) in 8 patients (23.5%); microcephaly (less than 10th percentile) in 2 cases (5.9%); cardiac tetralogy of Fallot in 1 and atrial septal defect in 1; asymmetry of the body with total or partial hemihypertrophy in 4 cases (11.8%); asymmetrical breast development in 1; inguinal or scrotal hernia in 2 (5.9%). Genital anomalies such as macro-or microgenitosomy, hypospadius, or cryptorchidism were found in 4 boys (11.8%). Skeletal alterations such as kyphosis, scoliosis, hyperlordosis, or rudimen- tary ribs were present in 8 cases (23.5%). Other musculoskeletal abnormalities such as genu recurvatum, pes valgus or pes cavus were found in 5 patients (14.7%). Minor anomalies included coarse facies, scaphocephaly, hypertelorism, short nose and wide philtrum, low set and deformed ears, megalocornea, imperfect implantation of the teeth, and strabismus. Seizures were complications in 18 patients (53%). These were generalized major motor in 9 cases, partial in 4, infantile spasms in 2, and Lennox-Gastaut syndrome in 1 case. Epileptic crises of several types occurred in 2 patients. Complete therapeutic control was difficult or impossible in 4 children. Clinical and electroencephalographic follow-up examinations were performed in 31 patients (91.2%). Abnormalities in the EEG were found in 18 cases (53%), in general corresponding to those presenting seizures. A borderline abnormal nonparoxysmal EEG was found in 8 patients.
Mental development ranged from normal to severe retardation with autistic behavioural features ( Table 2 ). An IQ below 70 was observed in 22 patients (64.7%). Four children exhibited autistic behaviour (11.8%). The IQ in 5 cases was between 70 and 90 (14.7%). Only 7 patients (20.6%) showed an IQ higher than 90.
DISCUSSION
Hypomelanosis of Ito has been described as an uncommon disease occurring predominantly in females and in non-white populations.
3,4 Most reviews of the topic are biased in tabulat- ing only those cases published in English, while ignoring the numerous cases published in other languages. As well, it is our impression that only a small percentage of cases seen in clinical practice are actually reported, and that the disease may be more common than is appreciated. We observe one in 8,000 to 10,000 new patients in our hospital, and one per 1,000 new patients consulting our Child Neurology Service. Both the hospital and the Child Neurology Service are referral centres for all of Spain, specializing in the rarest and most severe diseases. All 34 cases in our series were white, of Spanish ethnic origin. We also found a predominance of males/females of 20/14. We conclude from our own data and previous publications that the frequency of the disorder is higher than expressed in the literature, affects all races and is worldwide in distribution, and probably there is no significant difference between the sexes. The detection of hypomelanotic zones is easier in people with pigmented skin; fair-skinned individuals may require a Woods lamp to demonstrate the cutaneous lesions. Ultraviolet light was not used in our study. Furthermore, hypomelanotic zones in the skin may be difficult to diagnose at birth or may pass undetected until the neurological disturbance is investigated. Depigmented patches may even be thought to be normal skin while normally pigmented surrounding areas are mistaken as abnormal, particularly in Mediterranean countries where most people have a naturally darker complexion. However, some type of dermatological alteration was observed within the first year of life in about 70 percent of the patients in our study.
Although the hypopigmented lesions are the result of a decreased number of melanocytes, as well as the number and size of melanosomes, 5 ' 6 the pathogenesis of the disorder is still incompletely understood and histopathological examination of the lesions reveals only nonspecific findings. Ultrastructural studies disclose fewer than normal melanosomes and incomplete melanization, 7 though these findings also occur in the hypopigmented skin lesions of tuberous sclerosis and other hypomelanotic diseases. 8, 9 Cutaneous lesions additionally associated with HI include caf6-au-lait spots, Mongolian blue spot, nevus marmorata, angiomatous nevi, nevus fuscuceruleus of Ota, as well as zonal hypomelanosis of the iris. 3 ,512 " 14 Changes in hair colour arising from hypomelanotic areas of the scalp also are observed. Diffuse alopecia, 515 white or greyish-white trichorrhexia, and mottled hair are the most common findings. The patient in our series with this disorder showed alopecia of a zone of the scalp until 3-4 years of age, at which time trichorrhexia and grey-white hair appeared. Sweat glands and fingernails also may be abnormal. 3 ' 515 ' 7 Noncutaneous abnormalities are reported to occur in 76 percent of patients, 5 but were found in 94 percent of our patients. The cutaneous nevus of Ito is reported to undergo malignant transformation very rarely. 37 A wide variation of neurological involvement is reported in the various series of patients with HI. The reports fall into two categories, series by dermatologists who usually report a lower incidence of neurological disturbances, and series by paediatricians and paediatric neurologists who find a higher incidence of nervous system involvement. All of the 94 percent of noncutaneous disorders of our series and 100 percent of other series 18 26 Neuronal heterotopia may be demonstrated by MRI in cases where CT has failed to reveal these lesions. 26 No angiographic abnormalities have been described, nor were they found in several of our patients who were studied by angiography.
Cerebral abnormalities may be either ipsilateral 26 or contralateral 22, 27 to the hemihypertrophic side of the body. The extent of the hypopigmented cutaneous lesion does not correlate with either the severity of neurological disease or with the neuroradiological or histological findings. Asymmetrical breast development was seen in one girl of our series and was previously described.
11316 Hemihypertrophy of part, or the entire side, of the body was found in 20 percent of our patients. Hypertrophic areas are on the same side as the hypomelanotic skin. Bilateral hypertrophy is found in some cases with generalized HI. These patients commonly have coarse facies and macrocephaly. Partial or complete hemihypertrophy may be observed in other neurocutaneous disorders, such as tuberous sclerosis, neurofibromatosis, Sturge-Weber disease, cutis marmorata telangiectatica congenita, and nevus unis lateralis. 29 In our opinion, this feature is a nonspecific sign of neurocutaneous disease.
Oral anomalies consist of defective dental implantation, conical teeth, partial anodontia, or dental hypoplasia or dysplasia. 20, 30 ' 31 Defective enamel, also is found, and hamartomatous cuspids protruding from the dental crowns of permanent teeth might be histological reminiscences of odontomata.
14,32 Bifid uvula and submucosal cleft palate are rarer anomalies.
Nonspecific alterations of the eyes or of ocular motility occasionally are present. These include strabismus, nystagmus,
